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Abstract 
The purpose of this study was to display the effectiveness of  restoring the test items on the relevancy of responses to the 
construct to be measured.  22 Items were selected from the Turkish version of PISA 2006 science component.  Based on the 
revisions made PISA revised Turkish test was formed (PISA-RT). PISA-RT and PISA original Turkish tests (PISA-OT) were 
administered to two independent group of  30 students in each.  These tests were administered to two equivalent groups.  The 
group who took the PISA-RT performed significantly better than the one who took PISA-OT in all of the 22 items in the test. 
© 2010 Elsevier Ltd.
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1. Introduction 
Construct validity of a test item is a matter of degree to which the response is in accordance with the construct 
intended to be measured. Construct validation is even more important than ever in high stakes testing and also in 
international assessments like the Program for International Student Assessment (PISA).  
We perceive three inseparable dimensions of construct validity: Instrument, individual, procedure. For the 
improvement of construct validity each component can be controlled independently. This study purports to display 
the effectiveness of  controlling the test items on the relevancy of responses to the construct to be measured.   
1.1 Validity concept on PISA items 
Mullis, Martin, Gonzales, Gregory, Garden, O’Connor, Chrostowski and Smith (2000) emphasize the necessity 
of fairness when comparing student achievement across countries. According to modern conceptions of validity, 
validity is about the appropriateness, meaningfulness, and usefulness of score based inferences (NCME, 1999). 
Within the ongoing change of validity concept, construct validity has a distinguishing place. Schwab (1980) defines 
the construct validity to be ‘‘representing the correspondence between a construct (conceptual definition of a 
variable) and the operational procedure to measure or manipulate that construct’’ (1980, p.5).While the importance 
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of construct validity is self-evident, it takes on special importance in the context of international assessments. Since 
large-scale assessment measures are used in order to inform curriculum, program development and evaluation and 
decisions concerning educational policies, and to make comparisons of student achievement across countries, one of 
the major assumptions made in these assessments is that constructs being measured are the same for all participants. 
It is clear that efforts to create and use measures in a way that have adequate construct validity by minimizing bias 
are important in order to make valid decisions and comparisons across language groups or countries. 
1.2 Purpose 
The purpose of this research was to investigate construct validity support at the item level for the Turkish version 
of PISA 2006 science items based on the responses of the teachers to the construct to be measured and to investigate 
its effect on the students’ achievement change. 
In operational terms the follwing hypotheses were  tested: 
i. The items with higher mean score will be significantly more frequent in PISA-RT than that of PISA-OT.  
ii. The mean score of students in PISA-RT will be significantly higher than the mean score of students in  
     PISA-OT correspondingly. s. 
2. Procedure 
2.1 Instruments and Method 
The Item Rating Form (IRF) was prepared for teachers to comment on negative features of the tests and items. 
Based on the reviews of teachers on the text stimuli and items, positive and negative categories embedded in the 
texts and items are formed. The content analysis which includes selection, condensation and transformation of the 
data was carried out on the teachers’ reviews to form the categories. Naming categories that resulted in the analysis 
is shaped by nonexistent labels that researcher labeled them without using existing ones in the literature. Then, these 
items were revised based on the negative categories. Then, the researcher selected 60 students randomly and 
students were divided into two comparison groups. One of the comparison groups received the publicized Turkish 
version of items used in PISA 2006 and other comparison group received the revised version of the items which are 
prepared after the first phase of the study. It is noteworthy that there were 25 items at the beginning, but three of the 
items were omitted from the tests used in the second phase. Two of these omitted items were assigned to be below 
the cut point of the Level 1 (OECD, 2007, pp.38-69) and the answer keys were not present for the items and the 
third one of the items was assigned to be dummy item by PISA (OECD 2007, p. 83). Afterwards, the researcher 
checked for the difference between science achievements of two comparison groups in order to evaluate students’ 
science level. 
2.2 Sample 
In the present study, the sample for the first part is formed by eight text stimuli and 25 science items released 
after PISA 2006 study that they are examined by 80 secondary school science teachers with 10 teachers per science-
unit. For the next part, the target population of the study was 102 students who are nine graders of a private tutorial 
agengy in Istanbul. This agengy like many others prepares students coming from different high-schools for a very 
tough centralized,  high-stake university entrance exams. In order to check whether there is a significant difference 
between the science achievements of these groups, two criteria were defined. First score gained on the General 
Scanning Test (GST), which is a test covering subjects until the test date at the test center administered to whole 
population. The second criterion was the scores obtained from the science component (SSC) of the same test.  t-test 
for independent samples was conducted for both criteria. The first one is carried out between GST scores of the two 
groups. The difference between the means of GST scores of two groups was not significant (t= 1.044, p< 0.391). 
Neither the difference between the means of the SSC was significant  (t= 1.883, p< 0.065). 
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2. Procedure 
2.3 Results 
First the content analysis results for the teachers’ reviews on the science units are shown. The main categories of 
negative entities are presented in Table 1. The table shows that there are five main categories (presentation, likeness, 
structure, content and language) that thematic units classified under.  
 
  Table 1. Frequency distribution for the categories of negative entities 
 
Main Categories of Negative Entities Frequency Percent Valid Percent Cumulative Percent 
Presentation 102 17.6 17.6 17.6 
Likeness 29 5.0 5.0 22.6 
Structure 88 15.2 15.2 37.8 
Content 218 37.7 37.7 75.5 
Language 142 24.5 24.5 100.0 
Total 579 100.0 100.0  
   
The main category including most thematic units is that of  ‘content’, which refers to the what is said in the text 
in details as negative entities in terms of national curriculum, topic, culture, clarity of given information and 
concepts. The category with the second most thematic units was that of ‘language’. ‘Language’ covers the thematic 
units commenting on the length of the sentences, unfamiliar words, difficulty in grammar and the quality of 
expressions. The category of ‘presentation’ was also frequently mentioned in terms of thematic units. This category 
covers comments on the quality of visual elements, lay-out, questioning style and unfamiliarity with the item 
presentation. The category of ‘structure’ refers to the items quality in terms of incompetent alternatives, multiple 
answers, incompetent item stem and worse alternatives. The category of ‘likeness’ is concerned with the familiarity 
with the item stimuli, vague expectancy, extreme easiness and expectancy error. 
 
2.3.1  Subjectwise comparisons 
The descriptive statistics of the groups that had revised and original version of the Turkish PISA science units are 
given below. 
 
Table 2.  Descriptive statistics related to the PISA-OT and PISA-RT total tests 
 
  Groups N M SD SE Mean 
Group PISA-OT 617 0.79 0.827 0.033 Total scores Group PISA-RT 638 1.00 0.826 0.032 
 
It is seen that there is an increase in the mean score of the first comparison group which is called as Group PISA-
RT which got the PISA- RT test. To see if the differences are significant the t-test for independent samples was 
carried out over the test scores. 
 
Table 3. T-test results between the PISA-OT and PISA -RT scores 
 
Levene's Test for 
Equality of Variances  t-test for Equality of Means PISA-OT and PISA-RT Scores F Sig. T Df Sig. (2-tailed) Mean Difference 
Equal variances not 
assumed 21.78 0.000 -4.63 1251.23 0.000 -0.21 
 
The t-test significance values are less than 0.05 (p<0.00) indicating that there is a statistically significant 
difference between the two groups in terms of means of test scores. In other words, it is found that there is a 
statistically significant difference between mean scores of PISA-OT test and PISA-RT test calculated for answers of 
15-year-old students on each science item. 
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2.3.2 Itemwise comparisons 
Item means of 21 items displayed gains contrasted against the means of original items. In other words larger 
number of students got the revised item right in 21 out of 22 trials than the ones who took the original form. In one 
item means of revised and original version were found to be equal up to three significant digits. 
   
Table 4. Sign test results to see the difference between the means of 22 revised items against their original counterparts 
 
Binomial Test Category N Observed Prop. Test Prop. Exact Sig. (2-tailed) 
Gain Group 1 1 21 ,95 ,50 ,000 
No-gain Group 2 0 1 ,05   
 Total  22 1,00   
 
Are all these gains obseved in item means significant?  The t-test results on the achievement scores of students in 
two different groups for 22 dfferent items independently have shown that for the 11 item the improvements are 
significant while there found no significant difference between groups on the remaining 11 items. 
 
Table 5 T-test results between the PISA-OT and PISA -RT scores 
 





1 30 0,900 0,305 30 0,667 0,479 0,233 0,029* 
2 28 1,214 0,787 22 0,591 0,854 0,623 0,010* 
3 30 0,567 0,504 30 0,533 0,507 0,033 0,799 
4 25 0,760 0,723 25 0,560 0,651 0,200 0,309 
5 28 0,714 0,460 22 0,546 0,510 0,169 0,232 
6 28 0,786 0,686 27 0,630 0,742 0,156 0,421 
7 26 0,462 0,508 23 0,348 0,487 0,114 0,430 
8 30 2,267 0,521 30 2,133 0,507 0,133 0,019* 
9 30 1,900 0,305 30 1,800 0,407 0,100 0,286 
10 30 0,633 0,490 30 0,300 0,466 0,333 0,009* 
11 30 1,367 0,640 30 1,300 0,651 0,067 0,842 
12 30 0,767 0,430 30 0,600 0,498 0,167 0,171 
13 30 0,900 0,305 30 0,567 0,504 0,333 0,003* 
14 30 3,200 0,761 30 2,567 0,935 0,633 0,006* 
15 30 0,900 0,305 30 0,567 0,504 0,333 0,003* 
16 30 0,833 0,379 30 0,600 0,498 0,233 0,046* 
17 30 0,767 0,430 30 0,533 0,507 0,233 0,049* 
18 28 0,627 0,497 28 0,593 0,663 0,034 0,448 
19 30 0,467 0,507 30 0,467 0,507 0,000 1,000 
20 30 0,833 0,379 30 0,533 0,507 0,300 0,012* 
21 30 0,667 0,479 30 0,333 0,479 0,333 0,009* 
22 25 0,320 0,557 21 0,143 0,478 0,177 0,258 
3. Discussion 
For the first part of the study, since the classification of the teachers comments were made without searching 
categories raised in the literature, there existed some consistencies and differences between the categories identified 
in the literature and in present study. It should be noted that in the literature the categories which they were similar 
to the negative entities or main categories in the present study described in two ways. Some studies were related 
with theoretical explanations of the construct irrelevance variance and construct under depression terms (e.g. 
Ferrera, 2007; Brebaum, 2007). Additionally, some of the studies referred in the literature based on the differences 
found in translation and adaptation of the tests (e.g. Olivery, 2007) while others from the investigation of properties 
of the items (e.g Lemke, 1990; O’Halloran, 2000). Hence, the discussion will be based on all studies mentioned and 
will include examples from each. 
Construct validity entails that the test must be easy if the task is easy, or put the other way around; the test must 
be difficult if the task is difficult (Baykal, 1980). Therefore increase in student achievement or decrease in item 
difficulty are not sufficent evidences for the increase in construct validity. However all of the revisions on items had 
been made to remove the ambiguity, to eliminate irrelevant distractors, and to increase culture fairness but not to 
make items easier. Shortly significantly higher achievement in revised version definitely verified the prediction of 
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3. Discussion 
the researchers. While the increase in the achievement scores of the students is not self evident in the construct 
validity, based on the results of present study it can be cautiously concluded that Turkish version of the some of the 
released PISA 2006 science items tend to measure different than what they aim. It somewhat lacks validity in the 
national culture of Turkish 15 year-old students from the point of teachers and students participated in present study. 
This study illustrates the power of a blind item review process in detecting negative entities embedded in the items 
of Turkish version of the PISA 2006 science units.  
We hope that this study also gives clues to item developers of such international assessments and 
translators/adaptors of the home country about the properties of items and the results of the processes. 
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